The annual reproductive cycle of the male snow leopard (Panthera uncia) 
Introduction
The Felidae represents a unique taxon comprising 37 species, many of which have adapted to a wide array of environmental conditions in the wild. The snow leopard (Panthera uncid) inhabits alpine and subalpine areas of central Asia at 5000 m, descending only in the winter to about 1500 m (Jackson, 1991) .
The species has an enormous range across 12 international boundaries, from the Hindu Kush mountains of Afghanistan to the Himalayan mountains of Nepal and Bhutan. Owing to the isolated and rugged terrain in which it is found, the snow leopard is one of the least-studied large cat species. The snow leopard is considered a highly endangered species, and numbers in the wild have been greatly reduced as a result of:
(1) eradication of its prey base; (2) poaching for the fur trade; (3) human encroachment on habitat; and (4) human persecution.
Because of the discontinuity of its mountainous habitat, snow leopards do not occupy a continuous range, but rather exist in many subpopulations. Although the prey base of the snow leopard has been increasing in some regions of its range (Smirnov et al, 1990) , it is not known whether these subpopulations are viable, or whether sufficient exchange of genetic material can occur between subpopulations without positive human intervention.
Reproductive success is the key to species survival. How¬ ever, it is well known that when the effective population size is reduced, genetic diversity is depleted and a cascade of events takes place that causes an immediate loss of fitness and a long-term loss of evolutionary potential and flexibility (Gilpin and Soule, 1986) . There are over 200 snow leopards in captivity worldwide, and managed captive breeding pro¬ grammes have been established in North America and Europe (Blomqvist, 1990) . Recently, captive propagation has become an integral component of snow leopard conservation through genetically managed captive breeding programmes using assisted reproductive technology such as artificial insemination and in vitro fertilization (Ballou, 1992; Wildt, 1992 (Wildt et al, 1983) . Briefly, a rectal probe (diameter, 2.5 (Wildt et al, 1983 (Howard et al, 1990 ). An un¬ diluted aliquot of 10 µ of semen was used to determine the sperm concentration in a haemocytometer (Wildt et al, 1983) .
Sperm morphology evaluations were performed by fixing a 25 µ aliquot in 100 µ of 1% glutaraldehyde and examin¬ ing individual sperm cells using phase contrast microscopy ( 1000) (Wildt et al, 1983 FSH. Serum FSH was measured using a radioimmunoassay (Brown et al, 1987) previously validated for felid serum (Brown et al, 1988 (Brown et al, , 1991b (Blomqvist, 1990 The testicular volume during the winter (11.4 ± 1.1 cm ) was greater (P < 0.05) than during the spring (9.5 ± 0.5 cm3), summer (8.9 ± 0.5 cm3) and autumn (8.8 ± 0.6 cm3) (Fig. 2a) (Fig. 2b) The total sperm concentration ml" of ejaculate during the winter (36.3 ± 7.7 x 106) and spring (38.7 ± 5.3 x 106) was similar (P > 0.05) and greater (P < 0.05) than during the summer (14.2 ± 3.1 106) and autumn (6.9 ± 1.3 106) (Fig. 2c) .
The motile sperm concentration per ejaculate during the winter (65.5 ± 10.9 IO6) and spring (54.0 ± 0.9 106) was similar (P> 0.05), and greater (P< 0.05) than during the sum¬ mer (8.0 ± 1.3 106) and autumn (6.3 ± 1.1 106) (Fig. 2d) .
The overall SMI was higher (P < 0.05) during the spring (86.9 ±1.1) than during the summer and autumn (69.2 ± 0.3 and 72.2 ± 0.2, respectively), but was similar (P> 0.05) to that observed in the winter (77.5 ± 5.5) (Fig. 2e) , respectively), and were lower (P < 0.05) than those measured during the winter and autumn (Fig. 4b) .
The seasonal pattern of testosterone secretion was similar to that observed for LH. Overall, the mean testosterone concentrations were highest (P < 0.05) in the winter (1.45 ± 0.09 ng ml"1) and lowest (P<0.05) in the summer (0.24 ± 0.04 ng ml~J ) (Fig. 4c) (Courot and Ortavant, 1981) ; it would appear that this also applies to the snow leopard since testosterone secretion is greatest during the winter when reproductive performance is optimal.
On the basis of analysis of parturition records (this study) and patterns of reproductive steroids (Schmidt et al, 1993) (Jackson, 1991) . The potential of seasonal influences on oestrous and testicular cycles has also been documented in the clouded leopard (Wildt et al, 1986a, b; Yamada and Durrant, 1989) and Siberian tiger (Seal et al, 1985; Byers et al, 1990 (Yamada and Durrant, 1989) . In another study, captive clouded leopard males (latitude 36-40°N) exhibited a significant seasonal effect on testosterone secretion, and con¬ centrations were highest in the winter; however, there was no effect of season on LH secretion or ejaculate traits (Wildt et al, 1986a, b (Seal et al, 1985) . However, unlike the clouded leopard, the Siberian tiger exhibits an anoestrous period of up to 8 months. In a study of five male Siberian tigers, the highest testosterone concentrations were observed during the autumn and winter, but there was no effect of season on ejaculate quality (Byers et al, 1990 (Scott and Lloyd-Jacob, 1959; Scott, 1970) . Free-ranging queens in the northern hemi¬ sphere exhibit oestrus as early as January or February in response to increasing daylength (Herron, 1977; Stabenfeldt and Shille, 1977 (Johnston and Lacy, 1991; Ballou, 1992; Wildt, 1992 
